CHAPTER 3

THE UNDERGRADUATE EXPERIENCE IN SCIENCE,
MATHEMATICS, AND ENGINEERING

The underrepresentation of women, minorities, anthdergraduate degrees than have men. In 1995, women
persons with disabilities in most areas of scientific arabnstituted 49 percent of the U.S. population ages 18
technical endeavors is an issue of continuing concedm?24 and earned 55 percent of all bachelor’'s degrees
to educators, employers, and those organizations esvarded, up from 43 percent in 1966. (See appendix
sponsible for sponsoring research and developmeables 3-2 and 3-3.)
activities. Although the number of women graduating
with bachelor’s degrees from some scientific ﬁeldg\éomen
equals or exceeds the number of men, in many fiel
there are far fewer women than could be expected from Despite impressive gains, the participation of
their number in the general population or on colleggomen in the physical sciences, mathematics, and en-
and university campuses (see “Indices of Representgreering still lags significantly behind that of white
tion” on page 63). Since 1989, the number ahen and Asians, as evidenced by the following:
underrepresented minorities earning bachelor’'s degrees
in science, mathematics, and engineering (SME) hass Women accounted for 35 percent of the
risen each year. Underrepresented minorities earned bachelor's degrees awarded in the physical
over 17 percent of the total number of undergraduate and earth sciences, up from 14 percent in
SME degrees awarded in 1995, up from 12 percent in  1966.

1989. (See appendix table 3-1.) The continuing differ- « Approximately 1 in 6, or 17 percent, of en-
ences in the enrollment and graduation rates of differ- gineering bachelor’s degrees were awarded
ent racial/ethnic groups in science, mathematics, and to women in 1995, an increase from less than
engineering at the undergraduate level need to be bet- 1 percent of the total in 1966.

ter understood. * Women were awarded 35 percent of the

This chapter examines factors that influence ac-  bachelor's degrees in mathematics and com-
cess, achievement, and educational outcomes for puter science in 1995, a slight increase over
women, minorities, and persons with disabilities who 1966.
attend 2-year and 4-year institutions. This review of
undergraduate education looks at changes in enroll- Women are, however, as well or more highly rep-
ment, course-taking patterns, and outcomes over ttesented than men in some science fields. For example,
past few decades at all institutions of higher learninthey earned nearly half of the bachelor’'s degrees
It examines patterns of courses taken and outconmsesgarded in 1995 in the biological/agricultural sciences
(degrees awarded, attrition) by age, race/ethnicity, aadd social sciences and 73 percent of the degrees in
major. An examination of these factors provides psychology. (See appendix table 3-2.)
greater understanding of the reasons that disparity Systematic data on minority participation in sci-
among groups entering the fields of science, mathematice, mathematics, and engineering education have

ics, and engineering has persisted. been collected only since the late 1970s. (See appen-
dix tables 3-4 and 3-5.) The bulleted data below show
Persistent Disparity in Science, disparities persisting over time. Recent studies provide

. : . insight into the role that precollege preparation,
Mathematlcs, and Engmee”ng self-confidence, work and family, availability of role

Since 1980, more women than men have enrolledodels, peer support, and teaching methods play in
in college, and since 1982, women have earned manaintaining that disparity.
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Loss of Confidence as a Cause of Field Switching Among

Undergraduate Women in Science, Mathematics, and Engineering Majors

A recent study shows that many young women bringhe study found a difference in the approach to
to their experience of science, mathematics, and eeducation among young men and young women.
gineering (SME) disciplines a pattern of socializatiolPAn example is their different reasons for disliking
that is entirely different from that of young men. Manylarge introductory classes. Men disliked them be-
aspects of SME majors, which have evolved largelgause they “have negative effects on grades,” en-
to meet the educational needs of young men, foramurage “more competition for grades,” and “are
women into conflict with their own socialization ex- usually taught by less qualified faculty.” Women
periences. The resolution of these conflicts is sometisliked large classes because “you don't get to
times accomplished by leaving the major, sometimelsnow the professor,” “it's too impersonal,” and “the
by making personal adjustments to the dominant majerofessor doesn't care if you learn or attend class.”
social system. These differences in judgments also suggest that
women were more likely to enter college expecting
Broadly speaking, men experience a life-long presto establish individual teacher-learner relationships.
sure to manifest an intrinsic sense of self-worth, to
respond to challenge with displays of self-sufficiencyThis expectation was also reflected in the definitions
and stoicism, and to show independence from thef “good” and “bad” teachers offered by male and
need for nurturing. By contrast, the socialization ofemale students. Women commonly stressed the im-
young women (including their formal education) isportance of a teacher’s personal behavior toward them
biased toward the development of an extrinsic sens:nd defined the “bad” teacher as “unapproachable,”
of identity. From earliest childhood, throughout the‘impersonal,” and “intimidating.” Good teachers were
years of formal education, girls are encouraged teeen as “approachable,” “friendly,” and “patient”; they
perform for the approval of others and to attach feelveally care about you, and want you to learn.” Men
ings of confidence and self-worth to signs that otheraere less concerned with faculty’s openness to stu-
are pleased by what they do. The degree to whiathent contact than with their effectiveness in present-
any woman depends on others for her sense afg the material.
achievement varies according to the mixture of cul-
tural influences that constitute her socialization exBeing raised to work for the approval of others ex-
periences. The tendency to perform for others is nqtlains why many women enter college without a clear
gender-exclusive: depending on the circumstancesew of what they want from their education and also
of their upbringing and education, young men mayvhy the openness of faculty to student contact is so
also exhibit this trait. One important exception wasentral to many women’s definition of the good
found to be black women, who reflected a pattern dieacher. For these women, engaging the teacher in a
socialization that encouraged an independergersonal dialogue is critical both to the ease with which
self-image, self-reliance, and assertiveness in gettirthey can learn and to their level of confidence about
educational needs met. These women were distintheir academic performance. The reluctance of many
tively inner-directed, compared with other womenfaculty to be drawn into pedagogical or advisory rela-
and most black men. tionships with individual students is a major factor in
the decision of many able young women to leave SME
A pattern of performing for others—with negative majors?
consequences for persistence—appeared in several
aspects of the study data. Many more women thahhe observations of the students in this study may
men reported that they had chosen SME majors affer a way to explain the recurrent finding of low-
the prompting of family or teachers, rather than foered confidence and self-esteem noted in other stud-
reasons of field or career interes€Choices made pri- ies (Hall and Sandler, 1982; Ware and Dill, 1986;
marily to please someone else did not withstand th&rnold, 1987; Manis et al. 1993; see also reviews of
rigors of an SME major and made students vulnetthis literature in Kimball, 1989 and Oakes, 1990). A
able to the attractions of other fields. female student whose confidence in her ability to do

2 Manis, Sloat, Thomas, and Davis (1989) also found the “imper-

1 The stronger tendency of women to be drawn into SME majors througkonality” of science and mathematics classes to be more problem-
the influence of others was also found by Strenta et al. (1993). atic for women than for men.
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Loss of Confidence as a Cause of Field Switching Among Undergraduate

Women in Science, Mathematics, and Engineering Majors (continued)

mathematics and science is overdependent on theOne reason | did well in high school is because |
judgments of others, does not know how to assesscared about what the teachers thought about me. |
the adequacy of her performance. Her knew | was doing well when people were pleased
self-co_nﬂd(_ance may be already shaken by her abruptyith me. | was always looking for that praise just
reduction in status. In high school, she was treatedSO | knew | was doing okay. It took me a long time

as special; now, she is part of a minority who are o+ ger that..| used to get very upset because
often treated with a perceived hostility that she can- here. the teach.é.r doesn't know who you are (Fe-’

not explain. The consequence for some women is e whi : ) itch
confusion, anxiety, and a strong sense of abandon-Male white engineering switcher)

ment. In the study one young woman stated _ _
Depending on teachers for performance evaluation,

reassurance about progress, and as the basis for mo-
hard when we didn’t seem to do so well—you tivation, constitutes a serious ha_ndicap for the many
know—hiring tutors, and just struggling and cry- LRI T8 CINEST EOLES WV USeliict) ol [
. o learn in this manner. Persistence initiatives which do
ing over grades—getting out old tests and work-  yo; ake this into account simply will not be effec-
ing extra problems, and making flash cards, and tjye. Looking to a teacher for interpretation and vali-
just working extra, extra hard. And it was all be-  dation of their academic performance is a learned
cause, as hard as we tried, we just could not seem dependence which people can change, or outgrow,
to please the professors. We were just looking for but not without first experiencing anxiety and frus-
some encouragement.... | used to get nauseated tration which, for some, ends in field switching. To
before exams. It took me a long time to get over a much higher degree than is the case for young
that.... Eventually, | learned not to take it to heart. Men, preserving the self-confidence which young
Its not you they're grading: it's just your work—  Women bring into college depends on periodic rein-

and not always that. Men just blow it off. (Female f(?cr;:ement by f]«::lcullt)t/_- To b? I_aced V(‘j'ith the prgspe::t
white mathematics non-switcher) of four years of relative isolation and perceived male

hostility on the one hand, and the abrupt withdrawal
of familiar sources of praise, encouragement, and

teacher-d dent student heth ssurance by faculty on the other, is the most com-
heac Z.r]:f. e|?en_ en f u t_en Sth(w € Ier wor(r;gn I?r MGiBn reason for the loss of self-confidence that makes
have difficulty in motivating themselves and in knoWgp o \women in the sciences and engineering vulner-
ing that they are “doing okay” without faculty reassur:

ance. Some of the nonswitching seniors described hg\l?vle 0 bl il

difficult it had been to forego the high level of interac-

tion and support to which they had been accustomed

throughout their earlier school years. Learning to de- Adapted from Elaine Seymour and Nancy M.

velop an independent sense of their own ability amdewitt, Talking About Leaving: Why Undergradu-

Some of my girlfriends and | used to take it really

Even when their performance is adequate or go

progress had been vital to their survival. ates Leave the Scienc@festview Press, 1997)
Blacks e Black women have greater representation than
black men, earning over 4 percent of all un-
e In 1995, blacks, 12 percent of the total U.S. dergraduate degrees and just over 4 percent of
population, earned just over 7 percent of all all science, mathematics, and engineering un-
bachelor's degrees and almost 7 percent of dergraduate degrees awarded in 1995.
all science, mathematics, and engineering * Black men earned over 2 percent of all de-
bachelor’'s degrees awarded in 1995, up grees awarded and almost 3 percent of sci-

slightly from 1989. ence, mathematics, and engineering degrees.
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Hispanics

Hispanic men and women make up 10 per-
cent of the U.S. population and earned al-
most 6 percent of all bachelor’'s degrees
awarded in 1995 and over 5 percent of all

undergraduate degrees awarded in science,
mathematics, and engineering in that year.

Hispanic women had slightly higher num-

bers than Hispanic men, earning over 3 per-
cent of all bachelor’s degrees and slightly less
than 3 percent of science, mathematics, and

be well represented in science, mathematics,
and engineering earning over 7 percent of
all science, mathematics, and engineering
bachelor's degrees awarded in 1995.

White males earned 58 percent of the degrees
in engineering; Asian men earn the second
highest percentage with almost 16 percent
of the bachelor's degrees.

Asian women earned slightly over 3 percent

of all science, mathematics, and engineer-
ing degrees in 1995 but slightly over 13 per-

cent of the engineering degrees earned by

engineering degrees awarded in 1995. women.

Asians

American Indians

* Asian men and women, who constitute 3 per- .

C > The total number of bachelor’'s degrees
cent of the total U.S. population, continue to

awarded to American Indians is atively

American Indians in Higher Education

Data presented elsewhere in this chapter and thes. Succeeding at a tribal college also appears to
appendix (see “Technical Notes to Chapter 3” arehcourage students to continue their education and
appendix A) show American Indians have the loweads to increased employment opportunities.
est rates of enrollment in and graduation from both
2-year and 4-year undergraduate institutions. Intékjthough no reliable studies have yet been done
estingly, the index of representation in text table 3yt graduation rates from tribal colleges, some
1 shows that the proportion of American Indiagiha| college presidents estimate that between 25
females in college is higher than their proportion i34 33 percent of students who enroll eventually
the general population. Together, American Indiafyceive a certificate or degree (Boyer, 1997). A
males and females earn fewer than 1 percent Qiyyey of more than 500 graduates of Turtle Moun-
bachelor's degrees awarded in all fields. tain College from 1980 to 1990 found that most

. . _ graduates were either working or going to school.
During the 30 years since Dineh College (formerl¢ayver than 13 percent were unemployed, which

Navajo Community College), located in the heart 6{s i sharp contrast to the total rate of unemploy-
the Navajo Reservation, was founded, the number rﬂ?ent among Indian people.” (Boyer, 1997, p. 68)

tribal colleges has increased to 30 in 12 States. These
colleges now enroll approximately 27,000 students.
As Boyer notes, the possibility of American IndiafResearch funded by the Alfred P. Sloan Founda-
participation in higher education is enhanced by ti®on examined the experience of American Indi-
existence of these tribal colleges. ans majoring in math, science, engineering, or
business (McAfee, 1977). The phenomenon of
According to the Carnegie Foundation report, “Iscstepping into, out of, and back into higher educa-
lated by distance and culture, many [American Indtion emerged as a typical mode of college atten-
ans] havecome to accept that they cannot comple@ance. Strength of cultural identity had a
school. College seems to many American Indiagégnificant impact on persistence and outcome of
an impossible dream. Tribal colleges offer hope ndergraduate education. McAfee’s findings about
this climate of despair...without sacrificing academithe relationship between cultural identity and per-
rigor, courses are often tailored to reflect the uniquéstence to degree attainment reinforce the impor-

learning styles of American Indian students.” (Boyetance of tribal colleges for American Indians in
1977, p. 4) higher education. In addition, McAfee’s work sug-

gests that the phenomenon of stepping out is a
Tribal colleges have become an integral part of tmorm that needs to be better understood and ac-
larger system of higher education for American Indecommodated by institutions of higher education.
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small, less than one percent. The trend in veloping scientific talent in undergraduate women.
number of degrees awarded in science, math- Seymour and Hewitt (1997) have argued that problems
ematics, and engineering has been increas- arising from the nature of the undergraduate experience
ing for American Indians at a rate similar to  and the culture of the scientific or engineering discipline
the total population. (for example, attitudes and practices of the faculty) at the
undergraduate level have a significant impact on whether
Patterns of overrepresentation and undewomen and minorities stay in science, mathematics, and
representation of the racial/ethnic and gender grouesgineering or switch to other majors. Hanson (1997)
were analyzed in more detail. To measure the extentfeoind that pervasive gender discrimination still exists at
which the various groups were overrepresented, at levels of education and that race and class have a
parity, or underrepresented in the college populatiogignificant impact on success in science.
an index of representation (IR) was computed. (See
“Technical Notes to Chapter 3” for details.) Two-Year Institutions
The IR for total college enrollment indicates that
in 1980 white males and females, Asian males and fe- Community colleges and 2-year colleges have as-
males, and American Indian females had higher predmed an increasingly important role in postsecondary
portions among persons enrolled in college than theglucation. These institutions now meet many needs,
had among the general population of 18- to 24-yeaerving those who want to complete requirements for
olds. Asian males and females had the highest ind&high school diploma, try out college-level coursework
scores. (See figure 3-1, text table 3-1, and appendigfore transferring to a 4-year college, or take
tables 3-6, 3-7, 3-8, and 3-9.) In 1980, black malggb-related courses (Adelman 1997).
and females, Hispanic males and females, and Ameri- The changing role of the community college is not
can Indian males were underrepresented in the colleggealed by enroliment statistics alone. Over the past
population. Hispanic males and black males had theee decades, community colleges have consistently
lowest index scores. The IR score for American Indig@ccounted for just under one-quarter of all course en-
females in 1980 indicates that their representation figllments (Adelman 1995). Community colleges attract
the college population was higher than their represenore minority (particularly Hispanic) and low- to
tation in the general population. moderate-income students, veterans, and those students
Between 1980 and 1990, except for white femalegjth lower grade-point averages and SAT scores.
persons from all racial/ethnic and gender categories Some interesting differences in course participa-
were less represented in the college population thantipn patterns between 2-year and 4-year institutions
the general population. After 1990, the representatiemerged in an analysis conducted by Clifford Adelman
scores of both white males and females decreased wiifethe U.S. Department of Education. According to
those of the other categories increased. Racial/ethAidelman, the most traditional way of assessing rates
minorities have improved their representation in higheif participation in a field is to ask what proportion of
education. Black females had almost achieved parigjudents from a given group takes—and successfully
by 1994. Their IR score in 1994 was essentially equettmpletes—key courses in that field. Where there are
to that of white males whose proportional representeensiderable differences among groups, what are the
tion in the college population has systematically deéeasons for those differences? Some answers may point
creased below parity. On the other hand, Asian mal@sfactors that cannot be changed, whereas others sug-
and females, white females, and American Indian fgest strategies for better advisement and pre-college
males continued through the beginning years of tieelucation.
1990s to be overrepresented in the college population. Among those students who primarily attend 4-year
The rate of improvement among black males has beestitutions (see appendix table 3-10), there are sev-
slower than that of the other groups that improveéral key issues:

Hispanic males have caught up with black males in, o \omen, there is no statistically significant
their proportional representation in the college popu- difference from men in mathematics course

lation. taking until the level of precalculus. In terms

: : : of participation rates, women and men are
Sources of Persistent Disparity roughly equivalent in college algebra, statis-

New research is beginning to identify reasons why tics, and finite/discrete mathematics.

more women, minorities, and persons with disabilities « Women still lean more toward the life sci-
do not enroll in or receive bachelor’'s degrees in science, ences than the physical sciences, though their
mathematics, and engineering. Astin and Sax (1996) cite  strong participation rates in the two chemis-
the importance of role models, peer groups, curriculum  try courses (appendix table 3-10) indicate the
and pedagogy, and faculty attitudes in the process of de- border of the physical sciences is accessible.
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The mathematics course-taking patterns of
black students have an effect on their partici-
pation in other science, mathematics, and en-
gineering fields. Participation rates are high at
both the precollege level and at the levels of
college algebra and precalculus. The partici-

pation rate is lower in calculus and lower than

it should be in finite/discrete mathematics given

the proportion of black students who major in

computer science (see appendix table 3-10).
If advisement could help influence the 22 per-

cent who completed pecalculus and help

Figure 3-1.
Representation index of racial/ethnic/gender categories in total college enrollment: 1980-1994, selected years
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Text table 3-1.

Representation index of racial/ethnic/gender categories in total college enrollment: 1980, 1990-1994
Racial/ethnic/gender category 1980 1990 1991 1992 1993 1994
White Males.........cooooeeeeiiiiiiiiiiin. 100.3 99.0 97.4 95.8 95.1 93.6
Asian Males..........cccooeiiiiiiiiiiiiiiieeean 159.4 127.2 132.1 134.7 135.6 139.4
Black Males.............cocooeeviiiiiiiiiiinnnn. 66.6 56.2 57.7 58.8 60.0 60.0
Hispanic Males..............cccccceeeeiiiiinnnn. 63.8 48.2 51.1 54.6 57.0 59.9
American Indian Males...................... 98.8 81.4 84.2 86.0 87.8 90.0
White Females..........ccccceeeeiiieiieinennn... 110.9 123.9 123.1 122.4 121.6 121.1
Asian Females..........cccooooiiiiiiiiiinnns 152.1 129.9 136.7 141.1 142.3 146.5
Black Females...... 85.4 84.4 87.7 90.3 92.3 94.5
Hispanic Females............. 77.6 73.0 77.0 81.4 83.6 86.4
American Indian Females................... 126.3 119.1 124.2 124.2 126.2 131.5

! Data used in the calculations of these indices are presented in appendix tables 3-6, 3-7, and 3-8.

Women, Minorities, and Persons With Disabilities in Science and Engineering: 1998
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Students With Disabilities

National data about persons with disabilities in all fieldsaculty Attitudes
at the undergraduate level is insufficient to measu
and describe the magnitude of the problems they fa
For a description of undergraduate students who
ported a disability, see appendix table 3-16.

ne of the Seymour and Hunter (1998) study par-
cipants recommended changes in the accommo-
ation system administered by disability services
offices. They did suggest that, in many cases, fac-
Hgy attitudes had negative impact on the system and

The reasons that students with disabilities may not H&eded t0 be addressed.

majoring in science, mathematics, and engineeri

(SME) in greater numbers were examined in a recehnt It to f | dati
study (Seymour and Hunter, 1998) conducted at oh&CY'YY r€sponses to tormal accommodation re-

U.S. university. The study (see “Technical Notes uests frpm students with disabilities included the
Chapter 3" for details on the study and its participants}!OWing:

suggests students with disabilities might be more likely « Discounting the need for accommodation

to complete degrees in these fields if changes were made Refusing the accommodation as a way to

in faculty attitudes, financial aid requirements, and time
allowed for degree completion. The study, which is
described here, also showed the important role ae
university’s disability services office can play in nego-
tiating accommodations for students with disabilities.

Students with disabilities are significantly
underrepresented in undergraduate and graduate ma-
jors in SME curricula. At first glance, one of the main
causes of this is not unlike those of other
underrepresented groups: the reason lies in the struc-
ture and culture of SME teaching. Students with dis- »
abilities face many unique issues and barriers in
achieving success. Many students with disabilities si- e
multaneously have a high potential for success and are
at risk of dropping out or switching to another field.
They must overcome significant obstacles to complete
a university SME education. The three major barriers
common to SME undergraduates with disabilities are
faculty attitudes regarding certain accommodations, e
some aspects of the financial aid system, and the limi-

“prepare” the student for “real world” com-
petition

Encouraging students to drop the class or
change majors

Placing the students in inappropriate test-
ing places (subject to noise or periodic in-
terruptions)

Forgetting to send a test or not communi-
cating changes or errors (if student arranged
testing under disability services administra-
tion)

Lowering grades for work done under ac-
commodated conditions

Insisting on knowing the nature of the
student’s disability, treatment, or medica-
tion in order to decide whether they will
agree to the accommodation already re-
quested and/or arranged by the disability
services office

Embarrassing student by talking about the
disability or accommodations in front of peers

tations of the disability itself.

Study participants perceived, based on faculty re-
A strong interest in their discipline, focused care&ponses to requests for accommodations, that some
aspirations, and support and accommodation in tBE faculty “approved” certain conditions as “genu-
early stages of their studies are characteristics coine disabilities” and exercised various degrees of
mon to successful graduates within SME. One diskepticism about all others. The conclusion made
tinguishing characteristic of those who persist fromy many students is that the rigors of the entirely
those who leave, regardless of their gender, ethnicityofficial process of approving accommodations al-
or disability, is the development of particular attiready granted by the university has little to do with
tudes and strategies. Students with disabilities whagademic issues. For those faculty who act in the
are most successful have communicated their neédatekeeper” role, it may be seen as an appropriate
and have identified appropriate accommodation amghy of testing for fitness to belong to the academic
support. They have developed a combination of peind professional communities based on SME disci-
sistence, excellent organizational skills, knowledgsiines. The essentially moral question raised by many
of assistive technology, and the ability to invoke theequests for accommodations is if in granting it a
necessary support systems or agencies when dealident with a disability would be given an unfair
ing with barriers. advantage over other students.
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Students With Disabilities  (continued)

Financial Aid cally, one semester, the overall time taken to com-

The main difficulties of students who sought sufi?tiosﬂfn;nagg{feg'eb' atlggigvg:usdgi?f)vﬁtrswm;
port through the university’s financial aid office were;. s y

that the rules that apply to all financial aid recipient%Isa '

do not make allowances for carrying less than a full

class load, the nature of the disability, its variabilitbisabi"ty as a“Disadvantage of Time”
or unpredictability, the effects of particular medica-

tions, problems of fatigue, and unexpected crises @fping with time-related problems was a universal
mobility and transportation. These are |ssues_vx_/h|1 ature of the experience of all study participants. It
can make a full complement of classes very difficujiiinguishes their circumstances from those of other
or impossible for many students with disabilitiesg\e majors, is a facet of every type of barrier they
Taking a full load to qualify for financial aid veryencounter, and transcends differences of students
commonly creates a pattern of “incompletes,” failyity disabilities of different types. The time issues
ures, and temporary withdrawals. that participants raised were of five broad types:
problems of pace; speed of learning, comprehen-

sion, and recall; temporal disruptions in physical

Some students in this study believed they would ha . ; ;

: . mental functions; time-related educational
S (B Hlie, EaeEliy, Gl Moy 16y Claséégds and time expended in coping with difficul-
had they been allowed to work at a pace comme :

surate with the constraints of their disability. A relizenl oy el elselolies.

Because SME faculty usually measure academic
success (as opposed to demonstrations of knowl-
edge and comprehension in other forms) by spe-

Although the attrition rate of students with disabili¢ific standards and time-related criteria, the slower

ties appears comparable with those of students RC€ at which students with many types of disabili-
color, there are major differences. The “attrition” of €S Must work becomes a critical disadvantage. Stu-
students with disabilities is often temporary, more GENtS With learning and other disabilities must find

a stop-go pattern to their progress rather than gHernative ways to absorb and apply class materi-
abanorl)og?ntfnt of the?r educgtigg or their field als. Fluctuations in a disability or the side effects of
' medication may prevent students from concentrat-

ing on their studies. Basic educational requirements
Approximately one-third of the undergraduates iand activities of daily living take more time. Cop-
the study reported feeling sufficiently discourageithg with these difficulties can be frustrating and take
to consider leaving either their major or their instituvaluable time away from studies.
tion. Four related issues recurred in the explanations
of undergraduates with disabilities who were con-. . .
sidering leaving or who had left: financial problemg?'sab'“ty Services

intermittent troubles due to the disability; accumula- . .
tion of “incompletes” in the record, related both tJ© Meet the needs of students with all types of dis-

the disability and financial difficulties; and accomabilities, a university’s Disability Services Office can
modation difficulties. play a significant role in helping to negotiate ac-

commodations among students, faculty, university

administration, and outside agencies. Students with
Most students with disabilities resumed their studielisabilities identified the following Disability Ser-
once a specific disability setback and/or their finarvices-arranged services and accommodations as
cial situation had improved, or they were able to réraving special value: preregistration, arranging pri-
solve problems with their academic record. This isrity access to particular classes, changing inacces-
not, however, a pattern indicated in the SME attrgible or remote classrooms, getting textbooks
tion rates of students of color, women, or white malesscorded prior to the start of classes, arranging spe-
Because time out of school was reported by the ugial test accommodations, and assistance in locat-
dergraduates with disabilities themselves to be, typhg and trying out assistive technology.

Attrition and the Stop-Go Phenomenon
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move more of them forward into calculus,
participation rates in the physical sciences
might be higher.

Black students also show enrollment patterns
in which physical science is more likely cov-
ered through an elective course rather than a
required course. If students choose to main-
tain this pattern, these students will not reach
intermediate-level knowledge in specific
physical science disciplines.

In general, Hispanic students have a stron-
ger patrticipation profile in the physical sci-
ences than they do in the life sciences.

Although analysis of course taking by students in
2-year institutions is not feasible, detailed analyses were
made of patterns of representation of racial/ethnic and
gender categories among persons attending 2-year col-
leges. Analyses were made for the total enrollment of
2-year colleges in the United States. It is noted that
racial/ethnic and gender patterns of total enrollment at
2-year colleges are similar to patterns of full-time en-
rollment at these institutions. (See appendix tables 3-
12 and 3-13))

The representation of white males among the 2-year
college population has been proportionally decreas-
ing since 1980. (See figure 3-2, text table 3-2, and ap-

pendix tables 3-14 and 3-15.) In fact, by 1994 only
A similar picture of the course taking among thosehite males, black males, and Hispanic males had IR
students taking courses primarily in 2-year institutiorscores less than 100. The other groups are attending
did not yield results rich enough for convincing analys&syear colleges at a higher rate than their population
of the differences by race/ethnicity. There is no questipmoportions would suggest. Since 1990, the 2-year
that, when transfer students are excluded, however, ttidlege enrollment IR scores of Hispanic males and
remaining group shows distinct gender differences famales, Asians males and females, and black females
participation patterns. Appendix table 3-11 clearly showsave been increasing dramatically. The IR scores for
this pattern of gender differences in technical mathematmerican Indian females, already at a high level, have
ics (men) versus business mathematics (women), intioereased slightly during the 1990s. The IR scores for
ductory computer science (men) versus data processitack males have increased slightly. As of 1994, black
(women), and computer technology courses (men) venales had the lowest proportional representation among
sus the biology courses taken as part of associate’s persons attending 2-year institutions. (See appendix
gree programs in nursing and allied health. tables 3-12 and 3-13.)

Figure 3-2.
Representation index of racial/ethnic/gender categories in the total enrollment at 2-year institutions: 1980,
1990-1994
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Text table 3-2.

Representation index of racial/ethnic/gender categories in the total enroliment at 2-year institutions:

1980, 1990-1994"

Racial/ethnic/gender category 1980 1990 1991 1992 1993 1994
White Males.........cccouvvieieeeiiiiiiiiiieeeeee 92.2 91.0 89.7 87.3 86.4 85.0
Asian Males.........ccoooiiuiiiiiiiiiiiiiiiieeeee 185.9 128.4 134.4 140.1 140.9 145.4
Black Males.............coooeiiiiiiiiiieiiiiiiienn 71.1 56.9 S57.7 57.9 59.0 59.9
Hispanic Males.........cccceviveiveeiieninanns 73.0 56.6 59.4 65.5 68.6 71.8
American Indian Males..............ccccce... 134.3 101.6 104.6 102.4 104.7 105.5
White Females..........ccccceeeeiiiiiiieeeeeeannnd 113.9 126.7 1255 124.2 123.1 121.8
Asian Females..........cccoueveeeeiiiiiiiinenes 183.1 135.0 141.8 151.3 151.8 156.1
Black Females..........cccoceeeeiiiiiiiiieeeenne 91.0 89.2 92.4 95.5 97.3 100.4
Hispanic FEMales..........ccccovveevveeieeinnnn. 85.2 84.6 89.2 97.1 100.2 103.9
American Indian Females...................... 176.7 152.5 157.6 153.9 155.6 161.1

! Data used in the calculations of these indices are presented in appendix tables 3-14 and 3-15.
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Four-Year Institutions

and 3-21). This unexpected level was also found among

American Indian females enrolled in 2-year institutions

Although full-time enroliment at all undergradufrom 1980 through 1994. Although this group of
ate institutions has risen over the past 20 years (f¥@erican Indian females was underrepresented in
appendix table 3-17), the enrollment of white men ed-year institutions in 1980, since then it has increased
rolled full time in 4-year institutions has declined byts representation in these institutions and has achieved
10 percent from 1976 to 1994. At the same time, tigrity since 1992.
enrolliment of white women has remained almost con- Additional findings from the IR analysis of par-
stant (38 percent of total full-time enroliment at 4-yedicular interest are

institutions). During the same period, the enroliment ,
of all racial/ethnic minority groups has risen. The most
notable increases in total full-time enroliment at all in-
stitutions during that period were for women, who in-
creased from 46 percent to 54 percent; Hispanic,
students, who grew from 4 percent to 8 percent of the
total full-time fall enrollment; and Asian students, who
constituted 2 percent of the total full-time enrollment
in fall 1976 and 6 percent in fall 1994. Racial/ethnic |,
and gender patterns among total enrollment at 4-year
institutions are similar to those for full-time enrollment
at these institutions (see appendix tables 3-18 and 3-
19). .

The representation of the racial/ethnic and gender
groups in 4-year institutions is similar to that in 2-year
institutions in that there are more Asian males and fe-
males in both types of institutions than would be ex-
pected from their proportion in the population (see
figure 3-3, text table 3-3, and appendix tables 3-20

The representation of white males in both
types of institutions has decreased since
1980, yet in 1994, white males were at par-
ity in 4-year institutions.

Hispanic males and females have increased
their representation in 4-year institutions, al-
though not to the same extent as they have
done in 2-year institutions.

Hispanic females achieved parity at 2-year
institutions in 1993 and 1994; their IR score
for enrollment in 4-year institutions was
slightly less than 73 in 1994.

The proportional representation of black
males in 4-year institutions is about the same
as it is in 2-year institutions, ranging from
an IR score of slightly less than 56 to 60
during the 1990s. Black males have made
very little progress in their enrollment pat-
terns at both types of institutions.
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Figure 3-3.

Representation index of racial/ethnic/gender categories in the total enrollment of undergraduate students

at 4-year institutions: 1980, 1990-1994
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Text table 3-3.
Representation index of racial/ethnic/gender categories in the total enroliment of undergraduate students
at 4-year institutions: 1980, 1990-1994 !

Racial/ethnic/gender category 1980 1990 1991 1992 1993 1994
White males..........ccccevvviviiiiiiiiiiiiieieee 106.1 104.9 103.6 102.7 101.9 100.4
ASIaN MalS........cuvvvvvvririririniiieiereinanannes 140.6 126.3 130.3 130.3 131.4 134.7
Black males..........cccoovuviveieeeiiiiiiiiiiee. 63.5 55.7 57.6 59.5 60.7 60.0
Hispanic males.........ccccccvvveeviiiieiiiieeens 573 41.9 44.5 45.8 47.9 50.6
American Indian males...............ccuvvee.. 73.6 66.3 67.9 72.7 74.4 78.0
White females..........cccccovviiiiiiiiiiiiind 108.8 121.9 121.1 120.9 120.4 120.6
Asian females.........cccccevvviiiieneieiiiiinns 130.1 126.2 132.6 133.0 134.8 139.0
Black females............ccccccil 81.5 80.7 83.9 86.1 88.3 90.0
Hispanic females..........ccccccooeviiivienennnn. 72.2 64.2 67.2 68.7 70.4 72.8
American Indian females............c.c........ 90.4 94.0 97.3 100.3 103.0 108.4

! Data used in the calculations of these indices are presented in appendix tables 3-20 and 3-21.

Women, Minorities, and Persons With Disabilities in Science and Engineering: 1998



50

The Undergraduate Experience in Science, Mathematics, and Engineering

» Although black females achieved parity at
2-year institutions in 1994, their IR score for
4-year institutions, though increasing,
achieved only 90 in 1994.

Differences among racial/ethnic and gender cat-
egories by field are considerable.

Physical, Computer, and Agricultural

Sciences

Bachelor's Degrees

The percentage of women of all racial/ethnic
groups who have been awarded bachelor’'s degrees in
science and engineering has risen dramatically over
the past 30 years. (See appendix table 318.11966, .
women received 25 percent of all science and engi-
neering bachelor's degrees awarded and 52 percent
of degrees in non-science-and-engineering fields. By
1995, women received almost half (47 percent) of all
science and engineering bachelor’'s degrees awarded
and 58.7 percent of all non—science-and-engineering®
bachelor's degrees awarded. During the decade of the
1980s, the total number of bachelor's degrees awarded
to all groups, especially women, increased. In the
10-year period between 1984 and 1994, the number
of bachelor’'s degrees awarded to men increased by
10 percent, whereas those awarded to women rose by
29 percent. (See appendix tables 3-2 and 3-3.)

For both 1994 and 1995, approximately 40 per-
cent of the bachelor’'s degrees earned by white males,
American Indian males, and Hispanic males were in
science and engineering. Fifty-seven percent of the
bachelor's degrees earned by Asian males and 36 p
cent of the degrees earned by black males were in

Fifty-four to 58 percent of the bachelor’s de-

grees in these fields were earned by white
males.

White females earned 35 percent of the

bachelor's degrees in agricultural science.

They earned 27 percent of the bachelor’s
degrees in the physical sciences and 17 per-
cent of the bachelor’'s degrees in computer
science.

Asian males earned 4 percent of the

bachelor's degrees in the physical sciences
and 7 percent of the degrees in computer
science.

Black males, Asian females, and black fe-

males each earned 3 percent of the
bachelor's degrees in the physical sciences
and 4 to 6 percent of the bachelor's degrees
in computer science. Less than 1 percent of
the bachelor’'s degrees in these areas were
earned by American Indians.

athematics

ence and engineering. (See text tables 3-4 and 3-5 andThere is a small difference between white males and

appendix table 3-4.)

females in their percentage of the total number of

In 1994 and 1995, 40 percent of the bachelorisachelor's degrees earned in mathematics.

degrees earned by Asian females were in science and
engineering. The percentage of degrees in science and
engineering among the other female categories range
from 27 to 30 percent for both years; black females
had a higher percentage than the other female racialé
ethnic categories. (See appendix table 3-5.)

White males continue to earn more than 60 per-
cent of the bachelor's degrees awarded in engineer-.
ing. White women had the next highest percentage—12
percent—of the engineering bachelor’'s degrees
awarded in 1994 and 1995. Nine percent of these de-
grees were earned by Asian males. For both years, the
percentage of the engineering degrees earned by Hiss
panic males was slightly higher than the percentage of
these degrees earned by black males. Less than 1 pes-
cent of these degrees were earned by American Indi-
ans.

White males earned 44 percent of the bachelor’s
degrees in mathematics in 1994 and 42 per-
cent in 1995.

White females earned 38 percent of the

bachelor’'s degrees in mathematics in both

years.

Asians and blacks, both males and females,
earned essentially the same percentage of the
degrees in mathematics (4 percent) in 1995.

In 1994, Asian females and black males earned
3 percent.

Two percent of the bachelor's degrees in math-

ematics were earned by Hispanics.

Less than 1 percent were earned by American
Indians.

Social Sciences

3 Nonresident aliens and persons whose race/ethnicity are unknown are
excluded from these tables.

Differences between white males and females in so-
cial sciences are similar to those found in mathematics.



Text table 3-4.

Distribution of earned bachelor's degrees, by field, race, ethnicity, and gender: 1995

American
White Asian Black Hispanic | American White Asian Black Hispanic Indian
Field of degree Total males males males males |Indian males| females females females females females
Total oo 1,110,512 407,155 28,348 30,998 27,875 2,669 485,630 30,947 54,289 38,816 3,785
ENgINEering........ccccoeevvveeiineiiienins 57,228 36,785 5,340 1,846 2,895 176 6,941 1,445 999 756 45
Physical science..........cccovvvviiinennn 18,231 10,006 784 495 437 66 4,946 563 539 363 32
Mathematical science............c.ccceu... 12,897 5,456 519 476 il 29 4,887 446 519 221 29
Computer science...... 21,812 11,793 1,583 1,241 876 73 3,739 782 1,257 431 37
Biological science... 54,277 19,790 3,467 981 1,340 128 20,838 3,576 2,250 1,750 157
Agricultural science.... 14,180 8,152 130 121 228 82 4,968 157 142 158 42
Social science..... 127,184 54,508 3,247 4,565 3,774 403 46,050 3,758 6,356 4,103 420
Psychology........ccccccoveiriinne 69,936 15,241 969 1,402 1,166 120 40,673 2,362 4,339 3,377 287
Non-science and engineering............ 734,767 245,424 12,309 19,871 16,844 1,592 352,588 17,858 37,888 27,657 2,736
Percentage distributions within race/ethnic/gender categories:
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
5.2% 9.0% 18.8% 6.0% 10.4% 6.6% 1.4% 4.7% 1.8% 1.9% 1.2%
Physical science...........ccccococevveiennnnn 1.6% 2.5% 2.8% 1.6% 1.6% 2.5% 1.0% 1.8% 1.0% 0.9% 0.8%
Mathematical science...........c.cccevnenn. 1.2% 1.3% 1.8% 1.5% 1.1% 1.1% 1.0% 1.4% 1.0% 0.6% 0.8%
Computer SCIENCE........ccvvereereeieaieane. 2.0% 2.9% 5.6% 4.0% 3.1% 2.7% 0.8% 2.5% 2.3% 1.1% 1.0%
Biological SCience...........cccoveeveiennnnnn 4.9% 4.9% 12.2% 3.2% 4.8% 4.8% 4.3% 11.6% 4.1% 4.5% 4.1%
Agricultural SCIeNCe.........ccccvvevieiernen 1.3% 2.0% 0.5% 0.4% 0.8% 3.1% 1.0% 0.5% 0.3% 0.4% 1.1%
Social SCIENCE.......oevueiieiiiieiieieie e 11.5% 13.4% 11.5% 14.7% 13.5% 15.1% 9.5% 12.1% 11.7% 10.6% 11.1%
Psychology........c.cceoiiiiiieiiiciiee 6.3% 3.7% 3.4% 4.5% 4.2% 4.5% 8.4% 7.6% 8.0% 8.7% 7.6%
Non-science and engineering............. 66.2% 60.3% 43.4% 64.1% 60.4% 59.6% 72.6% 57.7% 69.8% 71.3% 72.3%
Percentage distributions within field of degree categories:
TOtal. . 100.0% 36.7% 2.6% 2.8% 2.5% 0.2% 43.7% 2.8% 4.9% 3.5% 0.3%
ENGINEENNG.......vvoovereveereeeereerrenens 100.0% 64.3% 9.3% 3.2% 5.1% 0.3% 12.1% 2.5% 1.7% 1.3% 0.1%
Physical Science..........cccccovveveieennens 100.0% 54.9% 4.3% 2.7% 2.4% 0.4% 27.1% 3.1% 3.0% 2.0% 0.2%
Mathematical science...........ccccceeven. 100.0% 42.3% 4.0% 3.7% 2.4% 0.2% 37.9% 3.5% 4.0% 1.7% 0.2%
Computer SCIENCE.........ccevvereeiieniens 100.0% 54.1% 7.3% 5.7% 4.0% 0.3% 17.1% 3.6% 5.8% 2.0% 0.2%
Biological science..........ccocevceeveeienne. 100.0% 36.5% 6.4% 1.8% 2.5% 0.2% 38.4% 6.6% 4.1% 3.2% 0.3%
Agricultural SCience..........cccceeeeeeuenn. 100.0% 57.5% 0.9% 0.9% 1.6% 0.6% 35.0% 1.1% 1.0% 1.1% 0.3%
Social SCIENCE........ccvvevriiiiiiiice 100.0% 42.9% 2.6% 3.6% 3.0% 0.3% 36.2% 3.0% 5.0% 3.2% 0.3%
PsSychology........cccceiereiieiiiiiiiiens 100.0% 21.8% 1.4% 2.0% 1.7% 0.2% 58.2% 3.4% 6.2% 4.8% 0.4%
Non-science and engineering............ 100.0% 33.4% 1.7% 2.7% 2.3% 0.2% 48.0% 2.4% 5.2% 3.8% 0.4%

NOTE: These data exclude nonresident aliens and U.S. citizens and permanent residents for whom their race/ethnicity was unknown.
SOURCE: National Science Foundation, Science and Engineering Degrees, by Race/Ethnicity of Recipients, 1987-1994, (NSF 96-329) (Arlington, VA, 1996).
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Text table 3-5.

Distribution of earned bachelor's degrees, by field, race, ethnicity, and gender: 1994

American American
White Asian Black Hispanic Indian White Asian Black Hispanic Indian
Field of degree Total males males males males males females females females females females
TOtAL v 1,123,862 420,211 26,420 30,106 25,860 2,562 497,913 28,255 52,210 36,823 3,502
ENQINEEriNg.......cvvevveiriciiiiececiiene 57,223 37,830 5,235 1,784 2,495 179 6,857 1,281 875 648 39
Physical science...... 17,449 9,958 648 464 415 52 4,658 448 457 318 31
Mathematical science..............cccceeuen... 13,609 5,920 523 457 300 29 5,169 403 535 243 30
Computer SCIENCE. .......cccververiieeiiierinns 21,674 12,022 1,476 1,161 719 59 3,794 771 1,237 416 19
Biological science.... 50,028 18,882 2,992 927 1,298 112 19,060 2,967 2,053 1,603 134
Agricultural SCIENCEe.........coverveeeieiriennn 12,619 7,333 82 137 193 66 4,400 91 131 143 43
Social SCIENCE......covvevreieiiirieiseeen 132,989 58,409 3,204 4,644 3,774 395 48,454 3,522 6,191 3,974 422
PSYchology.......ccccoviviriiiiiniiiiiiei 67,267 14,891 807 1,232 996 113 39,979 1,970 4,004 2,994 281
Non-science and engineering............... 751,004 254,966 11,453 19,300 15,670 1,557 365,542 16,802 36,727 26,484 2,503
Percentage distributions within race/ethnic/gender categories:
Total.ceieicicc 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
ENQINEEriNG.....ccoveiiiriiiiiiiiieiice 5.1% 9.0% 19.8% 5.9% 9.6% 7.0% 1.4% 4.5% 1.7% 1.8% 1.1%
Physical SCIENC........ccccovverieiieiiene. 1.6% 2.4% 2.5% 1.5% 1.6% 2.0% 0.9% 1.6% 0.9% 0.9% 0.9%
Mathematical science.............cc.cceee.... 1.2% 1.4% 2.0% 1.5% 1.2% 1.1% 1.0% 1.4% 1.0% 0.7% 0.9%
Computer SCIENCE.........cevveiviaiieeiiees 1.9% 2.9% 5.6% 3.9% 2.8% 2.3% 0.8% 2.7% 2.4% 1.1% 0.5%
Biological science..........ccccceoveveiiennenn. 4.5% 4.5% 11.3% 3.1% 5.0% 4.4% 3.8% 10.5% 3.9% 4.4% 3.8%
Agricultural SCIENCE..........corveiiiiricins 1.1% 1.7% 0.3% 0.5% 0.7% 2.6% 0.9% 0.3% 0.3% 0.4% 1.2%
Social SCIENCE. ......ovvevriieiieieeiieees 11.8% 13.9% 12.1% 15.4% 14.6% 15.4% 9.7% 12.5% 11.9% 10.8% 12.1%
PSYCholOgy.......ccevrveriiiiiinieiieieii 6.0% 3.5% 3.1% 4.1% 3.9% 4.4% 8.0% 7.0% 7.7% 8.1% 8.0%
Non-science and engineering.............. 66.8% 60.7% 43.3% 64.1% 60.6% 60.8% 73.4% 59.5% 70.3% 71.9% 71.5%
Percentage distributions within field of degree categories:
TOtAL . 100.0% 37.4% 2.4% 2.7% 2.3% 0.2% 44.3% 2.5% 4.6% 3.3% 0.3%
ENQINEEING.....eiveieriiiieieiiieieieieei e 100.0% 66.1% 9.1% 3.1% 4.4% 0.3% 12.0% 2.2% 1.5% 1.1% 0.1%
Physical SCIENCe..........cccoveiiiiiiicne 100.0% 57.1% 3.7% 2.7% 2.4% 0.3% 26.7% 2.6% 2.6% 1.8% 0.2%
Mathematical science............ccccceene... 100.0% 43.5% 3.8% 3.4% 2.2% 0.2% 38.0% 3.0% 3.9% 1.8% 0.2%
COmpuUtEr SCIENCE......ccveiviiiieiiiiiiiienen 100.0% 55.5% 6.8% 5.4% 3.3% 0.3% 17.5% 3.6% 5.7% 1.9% 0.1%
Biological science...........cccoeviinienine 100.0% 37.7% 6.0% 1.9% 2.6% 0.2% 38.1% 5.9% 4.1% 3.2% 0.3%
Agricultural science...........cc.ccceevnenen. 100.0% 58.1% 0.6% 1.1% 1.5% 0.5% 34.9% 0.7% 1.0% 1.1% 0.3%
Social SCIENCE......cvvvririiiiiieiieiee 100.0% 43.9% 2.4% 3.5% 2.8% 0.3% 36.4% 2.6% 4.7% 3.0% 0.3%
PsSychology........cccoovviieiiiiiiiiciiiciennn 100.0% 22.1% 1.2% 1.8% 1.5% 0.2% 59.4% 2.9% 6.0% 4.5% 0.4%
Non-science and engineering............... 100.0% 34.0% 1.5% 2.6% 2.1% 0.2% 48.7% 2.2% 4.9% 3.5% 0.3%

NOTE: These data exclude nonresident aliens and U.S. citizens and permanent residents for whom their race/ethnicity was unknown.
SOURCE: National Science Foundation, Science and Engineering Degrees, by Race/Ethnicity of Recipients, 1987-1994, NSF 96-329 (Arlington, VA, 1996).
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White males earned 44 percent of the
bachelor's degrees in social sciences earned
in 1994 and 43 percent in 1995.

Five percent of the bachelor's degrees in so-
cial sciences went to black females.

Asian males and females and black males
each earned around 2 percent of the
bachelor's degrees in social sciences during
these 2 years.

Three percent of the bachelor’'s degrees in
social sciences were earned by Hispanics.
Less than 1 percent of degrees in social sci-
ences were earned by American Indians.

Psychology

For both 1994 and 1995, almost 60 percent
of the bachelor's degrees earned in psychol-
ogy were earned by white females.

White males earned 22 percent of these de-
grees.

Six percent of the degrees were earned by
black females, and 3 percent were earned by
Asian females. Females in Hispanic and
American Indian categories earned less than
2 percent of the degrees in psychology in
1994 and 1995.

Indices of Representation

full-time, first-time, first-year college students.
All of the male racial/ethnic categories, except
black males, have IR scores in engineering
higher than 100 for these 2 years. Asian fe-
males have IR scores just below 100 for the 2
years.

In 1994 and 1995, except for Asian females,
females in each racial/ethnic category had
IR scores for bachelor's degrees in engineer-
ing of less than 32.

Physical Sciences and Mathematics

For both 1994 and 1995, the IR scores of
Asians (both males and females), American
Indian males, and white males are higher than
100 for bachelor's degrees in the physical
sciences and mathematical sciences.

White females are not far away from parity
in earning bachelor's degrees in mathemati-
cal sciences.

Computer Sciences

Indices of Representation were computed to as-

sess the relative representation of racial/ethnic and gen-
der groups in the awarding of bachelor's degrees. (See
text tables 3-6 and 3-7 and appendix tables 3-22, 3-
23, and 3-24.) In 1994, considering all fields, three of *
the ten racial/ethnic and gender categories had an IR
score of 100 or greater: white males and females and
Asian females. (See text tables 3-6 and 3-7 and appen®
dix table 3-22.) Asian males had an IR score slightly

less than 100, and American Indian females had an IR
score of slightly more than 90. The scores for 1995

are not substantially different from the scores for 1994.

In 1994 and 1995, Asian males had the high-
est IR score for bachelor's degrees in the
computer sciences. They are followed by
Asian females and white males.

The proportion of degrees in computer sci-
ences earned by black males and Hispanic
males in 1994 and 1995 was higher than their
proportion among full-time, first-time,
first-year students in 1990.

In 1995, all the male racial/ethnic categories
had an IR over 100 for degrees in the com-
puter sciences.

Black females had an IR score below parity
for both years, but those scores were much
higher than those of Hispanic females, white
females, and American Indian females.

Black males had the lowest IR scores for both 19
and 1995.

The racial/ethnic and gender groups differ a great,
deal when their IR scores within fields of study are

9éiologica/ Sciences

Asian males and females earned bachelor’s
degrees in 1994 and 1995 in the biological

compared. sciences at a rate that was over two times
) ) their proportion among full-time, first-time,
Engineering first-year students in 1990 and 1991.

e The proportion of white males among those
earning bachelor's degrees in 1994 and 1995
in the biological sciences was slightly higher
than their proportion among full-time, first-
time, first-year students in 1990 and 1991,
respectively.

e Asian males are highly overrepresented in
engineering, indicating that for 1994 and
1995 their proportion among persons earning
bachelor's degrees in engineering was well
over three times their proportion among



Text table 3-6.

Representation index of racial/ethnic/gender categories in earned bachelor's degrees by field: 1994
Mathe- Non-science
Physical matical Computer | Biological | Agricultural | Social and
Race/ethnicity/gender All fields Engineering |  sciences sciences sciences | sciences | sciences | sciences | Psychology | engineering
White, non-Hispanic males................ccccu..... 101.5 179.4 154.9 118.1 150.5 102.4 157.7 119.2 60.1 92.1
Asian or Pacific Islander males 98.9 384.8 156.2 161.6 286.4 2515 27.3 101.3 50.5 64.1
Black, non-Hispanic males............cccccovvevnnnd 57.9 67.4 57.4 725 115.7 40.0 235 75.4 39.6 55.5
Hispanic males..........ccoovvienniinnicnnnd 76.2 1445 78.8 73.0 109.9 86.0 50.7 94.0 49.1 69.1
American Indian or Alaskan Native males.... 79.0 108.4 103.2 73.8 94.3 77.5 181.2 102.9 58.2 718
White, non-Hispanic females........................ 110.9 30.0 66.8 95.1 43.8 95.4 87.3 91.2 148.8 121.8
Asian or Pacific Islander females.................. 105.9 94.3 108.2 124.8 149.9 249.9 30.4 1116 1234 94.3
Black, non-Hispanic females.............c.c......... 72.1 23.7 40.6 61.0 88.5 63.7 16.1 72.2 92.3 75.9
Hispanic females.........cccooviennicnniicennnnd 87.7 30.3 48.8 47.8 51.4 85.8 30.3 80.0 119.1 94.4
American Indian or Alaskan Native females. 93.2 20.4 53.1 65.9 26.2 80.1 101.9 94.9 124.9 99.7

! Data used in the calculations of these indices are presented in appendix table 3-22.

NOTE: These data exclude nonresident aliens and U.S. citizens and permanent residents for whom their race/ethnicity was unknown.
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Text table 3-7.

Representation index of racial/ethnic/gender categories in earned bachelor's degrees by field: 1995

1

Mathe- Non-

Physical matical | Computer | Biological | Agricultural| Social science and

Race/ethnicity/gender All fields | Engineering | sciences | sciences | sciences | sciences | sciences | sciences | Psychology | engineering
White, non-Hispanic males............ 102.0 178.9 152.8 117.7 150.5 101.5 160.0 119.3 60.7 93.0
Asian or Pacific Islander males 102.0 372.9 171.9 160.8 290.0 255.3 36.6 102.0 55.4 66.9
Black, non-Hispanic males 57.4 66.3 55.8 75.8 116.9 37.1 175 73.8 41.2 55.6
Hispanic males...........cccccevveveiiiiieiiiieiae 75.7 152.6 72.3 73.7 121.1 74.5 48.5 89.5 50.3 69.1
American Indian or Alaskan Native males.... 82.2 105.2 123.8 76.9 114.4 80.6 197.7 108.3 58.7 74.1
White, non-Hispanic females.............c.c...... 111.2 30.8 69.0 96.4 43.6 97.6 89.1 92.1 147.9 122.0
Asian or Pacific Islander females................. 105.8 95.9 117.3 131.3 136.1 250.2 42.0 112.2 128.2 92.3
Black, non-Hispanic females.............cccc...... 73.6 26.3 445 60.6 86.7 62.4 15.1 75.2 93.4 77.6
Hispanic females.........ccooviiirenenciiiien 84.5 31.9 48.1 41.4 47.8 78.0 26.9 78.0 116.8 91.0
American Indian or Alaskan Native females. 94.7 21.8 48.8 62.5 47.1 80.4 82.3 91.8 114.0 103.5

' Data used in the calculations of these indices are presented in appendix table 3-23.
NOTE: These data exclude nonresident aliens and U.S. citizens and permanent residents for whom their race/ethnicity was unknown.
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56 The Undergraduate Experience in Science, Mathematics, and Engineering

* The IR score of white females for 1994 and * Not one racial/ethnic and gender category has
1995 indicated that they were just below par- an extremely low IR score for degrees in so-
ity in degrees earned in the biologisalences. cial sciences.

Psychology
Agricultural Sciences e For 1994 and 1995, not one male racial/eth-
) ) _ nic category has an IR score higher than 61.

* American Indian males have the highest IR « Except for black females, every female cat-
score among the racial/ethnic and gender egory has an IR score for psychology that is
groups for earning bachelor's degrees in ag- higher than 100 for both 1994 and 1995.
ricultural sciences in 1994 and 1995. + Black females had an IR score in the 90s for

* White males had an IR score well above par- these 2 years.

ity for these 2 years.

« With the exception of white females and  Non-Science-and-Engineering
American Indian females, the IR scores of )
the other racial/ethnic and gender groups  * White females had an IR score around 122

were low for both 1994 and 1995. for degrees in non-science-and-engineering
fields in both 1994 and 1995.

 American Indian females had a score essen-

Social Sciences tially at parity in 1994 and slightly more than
parity in 1995 for degrees in non-science-
* White males, Asian males and females, and and-engineering areas.
American Indian males had IR scores above * White males and Asian females had an IR
100 for degrees in social sciences in 1994 score in the lower 90s in both 1994 and 1995
and 1995. for degrees in non-science-and-engineering
* The IR scores for the other racial/ethnic and areas.
gender categories for degrees in social sci- * The IR scores for the other three racial/eth-
ences ranged between 72 and 95 for these 2 nic and gender categories ranged from
years. slightly less than 56 to slightly less than 78.

Mathematics and Science Experiences of Young Women

Young women in the United States continue to leve mathematics and science achievement and to
more likely than young men to stop taking coursebe taking mathematics and science courses than are
earn lower grades, and lose interest in mathemattt®ir white counterparts. Analyses of these young
and science during the high school years. As ealifack women'’s resources suggests that their advan-
as 7th grade, girls are less likely than boys to aspiieye may come from mothers who have high ex-
to mathematics and science jobs or to believe s@ectations and are very involved in their daughters’
ence knowledge is needed for a good job. lives.

wgggnﬂ}ﬁ gighzrr?g t:;ﬁ;sznguzufonuces eaxrgegfgr%?r?A?ﬁ understanding of gender and science requires a
group T gitudinal look at experiences in multiple areas

classiatiects inesel experiencesin/an expetted i mathematics and science. Ebbs and flows in sci-

ner. For example, women from upper SES (sociQ- " .
. ; o . nce interest and aptitude are common. Most women
economic status) families are over three times P

likely as those from lower SES families to hav B not permanently leave the science pipeline until

scored in the upper quartile on mathematics and s 1 FOSHNIE T-EENED. JEES.

ence achievement indicators at some time during

their high school years. Race, however, does not al Sandra L. Hanson, Associate Professor of So-
ways work in the expected way. In fact, equallgiology, Catholic University, Adapted frorhost
qualified black women are more likely to have posifalent: Women in the Sciences
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The Engineering Path *

Research conducted by the U.S. Department of Edtireshold” for bachelor’'s degree candidates. Each
cation examines the routes students take to earnsaation describes student history (for example, “Me-
undergraduate degree in engineefingn its most diocre Performance, Leaves Engineering for a dif-
elaborate configuration, this route, or engineerini@rent science, mathematics, engineering, or
path (EPATH) sets forth 11 “stations beyond theechnology (SMET) field” or “Completes Bachelor’s

in Engineering, Architecture, or Engineering Tech-
4 The data used in this analysis come from a national age-cohort lmology and Continues to Graduate School in a

gitudinal study and rely heavily on the college transcripts of partici- : ”
pants in that study. That study, conducted over 13 years by the Natiohe@n'SMET field )

Center for Education Statistics, followed the high school graduating

class of 1982, known as the High School and Beyond Sophom P

Cohort (HS&B/S0). The college transcripts were gathered in 19905%“ table 3-8 aggregates these heuristics for aca-

when the members of this cohort were 29 to 30 years old. demic career histories into three stations and com-
s Engineering path (EPATH) is an empirically derived model for dePares men and women. The story told by these and
scribing what happens to all students who cross a curricular threshg_qi”ed data is complex On the one hand. the aca-
that would qualify them to pursue degrees in engineering, architectléjr:? . : . .

or engineering technologies. For a full explication, see Adelman, dlémic background of women, particularly in math-

Women and Men of thEngineering Path: A Model for Analysis of amatics. was Stronger than for men. At the same time
Undergraduate CareersNashington, DC: U.S. Department of Educa- ! . . ) . . g’
tion and the National Institute for Science Education, 1998. however, their degree completion rate in engineering

Text table 3-8.
Students who reached at least the threshold of the engineering curriculum in 4-year colleges, by gender,
progress in engineering, and selected high school background characteristics: 1982—1993 cohort

Progress in Engineering

Gender Completed only Took engineering courses Completed bachelor's
threshold courses beyond threshold but left in engineering, architecture,
in engineering engineering or engineering technologies

Academic career history
(row percentages)*

MEN ... ettt e 18.3 20.0 61.6
WOMEN...covee e 22.7 35.4 41.9

Percent who had planned
to major in engineering
when in high school:

MEeN....ioeieeie e 64.22 60.52 72.8
WOMEN....ccoiviiiiiiiieiiee e, 59.82 56.02 53.8

Percent who had completed
calculus in high school:

MEN. .o 20.2 21.22 25.7
WOMEN. ..t e, 60.4 Low N ? 36.3

1 Because of rounding, rows may not add to 100 percent.
2 Male/female comparisons are not statistically significant.

NOTES: Universe: All students who reached at least the threshold of the engineering curriculum in 4-year colleges.
Weighted N = 149,841. Degree completion covers engineering, architecture, and engineering technologies.

SOURCE: NCES, High School and Beyond/Sophomore Cohort, 1982-1993 Cohort

Women, Minorities, and Persons With Disabilities in Science and Engineering: 1998
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The Engineering Path (continued)

was significantly lower, even though the grade-poin
averages (GPAs) of female degree-completers we
almost identical to those of men (men: 2.88, star
dard deviation = .561; women: 2.98, standard de
viation = .437). Among degree completers, a fa
lower percentage of women had planned to major i
engineering when they were seniors in high schoc
suggesting that some programs have been succe
ful in changing women’s attitudes toward the field.

Over a third (35.4 percent) of the women whc
reached the curricular threshold continued, but the
changed fields. Compared to men who left the eng
neering path, this group had slightly weaker math
ematics backgrounds and slightly lower GPAs (2.7
to 2.83), but a much higher proportion of bachelor’
degree completers (80 percent for women versus |
percent for men). Where did they go? The physici
sciences (not the life sciences) and computer scien
took most (44 percent) of the women who left engi
neering and completed bachelor's degrees in oth
fields. (See text table 3-9.) These choices may refle

Text table 3-9.

Major fields of those who left engineering but
completed bachelor's degrees: 1982—-1993 cohort,
by gender [percentage distribution]

Major field Men |Women | All

Computer science.............. 314 143 | 27.1

Business (including
accounting, finance,

marketing, etc.).................. 254 149 | 22.7
Physical sciences............. 17.3 295 | 204
Social sciences.................. 11.41 | Low N'| 10.91
Life sciences..................., LowN!| 1511 | 6.2
Allother......cccooveviinennnn. 11.31 17.01 | 12.7

! Male/female comparisons are not statistically
significant.

SOURCE: NCES, High School and Beyond/Sophomore Cohort,
1982-1993 Cohort

Women, Minorities, and Persons With Disabilities in Science
and Engineering: 1998

prior academic investments in mathematics and in—Clifford Adelman, Senior Research Analyst, U.S.
terest in more theoretical SMET fields. Department of Education

Changes in Course Participation, 1972-1993

College transcripts from two longitudinal studies sporN
sored by the U.S. Department of Education’s National
Center for Education Statistics provide the basis for
generating time-series data on college course téking.

The analysis focuses on students who primarily attend”
4-year institutions. Text table 3-10 displays the changes

in the proportion of students in each cohort who com- |
pleted courses in four key categorles of mathematics.”
(There are 20 course categories in the mathematic

taxonomy used in these studies.) With few exceptions,

participation rates increased for all subgroups in all
four of the categories. A principal reason for this ex-
pansion may lie in a jump in the proportion of

bachelor’'s degree recipients majoring in business fields

from 17 percent to 25 percent; simultaneously, the

mathematics requirements for business degrees increased.

6 The first of these cohorts was the high school graduating class of
1972 (NLS-72); the second was the high school graduating class of
1982 (High School and Beyond/Sophomore Cohort). The college

onetheless, with respect to participation, the follow-
g conclusions can be reached:

Women reached virtual “participation parity”
with men in college algebra and statistics
taught in mathematics departments.
The ratio of men to women completers of
calculus courses dropped from 2.43:1 to
1.75:1. There is another category of calcu-
lus course not included in this table, “Calcu-
lus for Life Sciences, Economics, or Busi-
ness,” in which women reached near partici-
pation parity with men (for the High School
and Beyond/Sophomore Cohort, 4.3 percent
of women completed this “applied calculus”
course compared to 4.8 percent of men).
» Among underrepresented racial/ethnic
groups, Hispanic students evidence the most

S

records of these two cohorts, gathered at approximately age 30 in both ~ dramatic increase in participation in calcu-

cases, cover the period from 1972 to 1993. There are some striking

differences in the undergraduate course participation rates of students

in these two cohorts.

lus; black students have the lowest partici-
pation rate.
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Changes in Course Participation, 1972-1993  (continued)

Text table 3-11 shows the proportion of studentsawuse they distort the issue of women'’s participation
reaching midlevel course work in key laboratoryn science beyond the introductory level. Nursing and
sciences. The midlevel courses were chosen to illglied sciences, like engineering, are still gender-seg-
trate the extent to which students from differemmhented fields.

groups persist beyond introductory courses. Because

the courses are midlevel, the percentage of studefitseere were considerable declines in participation rates
taking them will be comparatively small. Where ther both basic and midlevel laboratory science courses
are major changes in these percentages, for exanfpten 1972 to 1982, a trend in the opposite direction
in genetics or organic chemistry, it must be deteof that in mathematics. In text table 3-11, these de-
mined whether these changes are caused by changeees are noticeable in both genetics and organic
in fields of concentration. Partly for this reason, thehemistry, particularly among men. Only among
courses selected are generally less dependent oAstan students did participation rates not decline.
student’s major than others. Such courses as micro-

biology, anatomy and physiology, or organic biot of the courses selected, organic chemistry is somewhat of an outlier
Chemistry (a” of which are part of the Nursind;ecause it is a de facto “service course” for premeds, regardless of

. . . ajor. The same cannot be said for genetics, physiological psychol-
curriculum) were not selected for this analysis begy, or biochemistry.

Text table 3-10. Text table 3-11.
Percent of 4-year college students who completed Percent of 4-year college students who completed
key mathematics courses, in two age cohorts selected midlevel laboratory science courses,
in two age cohorts
Cliie wsunlen el | A2V Lg | SEZ Ufel Course, gender, and | 1972-1984 1982-1993
race/ethnicity Cohort Cohort o
race/ethnicity Cohort Cohort
College algebra Biochemistry
Men............ooooinnnne 19.8 26.7 Men.......oceevvvennnne. 6.5 4.4
Women..........c.oeeuenne 12.9 24.9 Women..........c...... 5.6 55
White.......cooeeviienneenn. 16.8 26.1 White..........cc...... 6.2 4.8
Asian..........ccoooeiinnn. Small sample? 16.5 Asian..........ccco.... 10.2 15.9
Black........coovvviiiiini 171 26.1 Black..........c....... 4.2 3.8
AHE[ERVAIE o oc soooocsnocaco 18.3 21.5 Hispanic................ Small sample* 4.5
Precalculus Genetics
Men........ooooiii. 22.3 26.5 Men...........oo 10.7 6.2
Women..............c..... 11.6 17.9 Women................ 7.8 5.8
White.......ccccoveieennnn. 17.8 21.7 White..........cooe .. 9.3 6.1
Asian.................c.. 32.3 48.7 Asian................... 12.9 12.9
Black.......cccooeeeeiininn] 12.1 221 Black.........cccee.... 7.9 3.8
Hispanic..........c......... 12.4 55 Hispanic................ 7.3 Small sample*
Statistics? Organic chemistry
MEN.......ooerereeens. 22.7 27.4 M. HaL =8
Women.......co.coeuveee.. 17.1 24.7 DU o cocicanconos L 9.6
WHhite......oovoovcere . 20.4 26.9 WAL oo 225 29'58
ASIan.........cococoev. 34.1 285 gls'a’k‘ """""""""" 10'2 4'3
BlacK.......cccc..cocovv.... 17.0 20.5 T e ; .
e 16.1 209 ispanic................ . .
Physiological

Calculus psychology
Men......ooovvniiins 34.5 40.3 MeN.......ccoovevennen. 2.7 32
Women...........co.eenn. 14.2 23.0 WOoMen....ooeiin, 3.9 4.2
White ....................... 25.9 32.2 White......oo . 3.4 3.7
Asian.............coeeeeene. 49.1 63.3 ASIan. ..o 8.7 8.9
BI_ack.._. --------------------- 14.5 18.5 BlacK................... Small sample* 2.2
Hispanic.................... 16.1 26.3 Hispanic................ Small sample* 5.8

1 o - . )
Sample size insufficient to produce a reliable estimate.
Statistics courses include only those offered in

mathematics departments.

Women, Minorities, and Persons With Disabilities in Science Women, Minorities, and Persons With Disabilities in Science
and Engineering: 1998 and Engineering: 1998

1 Sample size insufficient to produce a reliable estimate.
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Baccalaureate Origins of Black Women Earning Doctorates

Historically Black Colleges and Universities (HBCUs}or those in the social sciences, almost 60 percent earned
play a critical role in educating black women who gthe baccalaureate from PWCUSs; approximately 30 per-
on to earn doctorates in science and engineeringc@nt from HBCUSs; and less than 10 percent from
study examining the baccalaureate origins of 1,48®men’s colleges. Of the 27 biological scientists earn-
black women who went on to earn doctoral degregg) undergraduate degrees in women’s colleges, 18,
between 1975 and 1992 in the fields of biological sa+ two-thirds, earned them from the two historically
ences, physical sciences, and the social sciences nbladk women’s colleges—Spelman and Bennett. Of the
that, in 1992, black women earned 49 percent of teex African American women earning a doctorate in
science and engineering (S&E) doctorates awardedthe physical sciences between 1975 and 1992, four
black U.S. citizens (Leggon and Pearson, 1997). @l so from Spelman College. Among the 115 African
these, the greatest number earned was in the sogialerican women earning social science doctorates,
sciences (1,217), followed by the biological scienc&pelman and Bennett produced more than all of the
(211), and the physical sciences (37). Seven Sisters colleges—54 and 51, respectively.

Across fields, 52 percent earned their undergraduageross fields, Spelman and Bennett Colleges produced
degrees from predominantly white colleges and urslightly more than half of the black women earning
versities (PWCUs), 38 percent from HBCUs, and 1foctorates, the Seven Sisters produced approximately
percent from women’s colleges, but there were sigvo-fifths, and other women’s colleges produced
nificant differences by field. one-tenth.

Among black women earning doctorates in the bie— Cheryl B. Leggon, Wake Forest University

logical sciences, almost 75 percent earned undergradu-

ate degrees from HBCUSs. Of the remaining 25 perceiije continuing importance of HBCUs to the under-
half received bachelor's degrees from PWCUs amggaduate science and engineering education of black
half from women’s colleges. A similar pattern holdsnen and women, whether or not they go on to earn
for black women earning doctorates in the physicdbctorates, can be seen in text tables 3-12 to 3-14.
sciences. Slightly more than two-thirds had baccalau-

reate origins in HBCUs. Equal proportions of the re-
el one-third had such origins in women’s The “Seven Sisters” colleges are Barnard, Bryn Mawr, Mount Holyoke,
colleges and PWCUs. Radcliffe, Smith, Wellesley, and Vassar (now coed).

Text table 3-12.
Percentage of all science and engineering bachelor's degrees awarded to blacks by HBCUSs, by field, selected
years: 1987-1994

Year | Engineering | Physical | Mathematics | Computer | Biological Agricultural Psychology Social
sciences sciences | sciences sciences sciences
1987 24.1 42.0 51.0 42.1 37.8 49.7 19.0 22.9
1991 26.4 47.5 45,5 37.5 37.5 59.3 22.8 22.9
1994 25.9 45.7 45.3 37.7 40.2 50.0 25.0 24.9

NOTE: Physical sciences includes earth and atmospheric sciences.

SOURCES: Tabulations by National Science Foundation/SRS; data from National Center for Education Statistics and
IPEDS Completions Surveys, 1987-1994. See appendix tables 3-25, 3-26, and 3-27.

Women, Minorities, and Persons With Disabilities in Science and Engineering: 1998
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Baccalaureate Origins of Black Women Earning Doctorates

Text table 3-13.
Percentage of bachelor's degrees awarded to black men by HBCUSs, by field, selected years: 1987-1994

(continued)

Year | Engineering | Physical Mathematics | Computer Bic_)logical Agr.icultural Psychology Social
sclences sciences sciences sclences sciences
1987 23.1 36.0 53.4 39.1 36.5 58.0 16.9 24.7
1991 24.2 41.7 43.2 34.3 33.2 60.0 20.6 20.3
1994 23.8 42.5 39.6 32.8 36.0 50.4 23.8 22.8

NOTE: Physical sciences includes earth and atmospheric sciences.

SOURCES: Tabulations by National Science Foundation/SRS; data from National Center for Education Statistics and
IPEDS Completions Surveys, 1987-1994. See appendix tables 3-25, 3-26, and 3-27.

Text table 3-14.

Percentage of bachelor's degrees awarded to black women by HBCUSs, by field, selected years: 1987-1994

Year | Engineering | Physical | Mathematics | Computer | Biological | Agricultural Psychology Social
sciences sciences sciences sciences sciences
1987 26.2 48.7 48.7 44.6 38.6 35.1 19.7 24.4
1991 30.9 53.9 47.6 40.4 39.6 58.1 235 24.9
1994 30.3 49.0 50.1 42.3 42.0 49.6 25,3 26.5

NOTE: Physical sciences includes earth and atmospheric sciences.

SOURCES: Tabulations by National Science Foundation/SRS; data from National Center for Education Statistics and
IPEDS Completions Surveys, 1987-1994. See appendix tables 3-25, 3-26, and 3-27.
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Degree Recipients in Science and Engineering From Universities in

Puerto Rico

Since 1991, the number of bachelor’s, master’s, percent of physical science bachelor's degrees awarded
and doctoral degrees in science and engineeringo Hispanics (NSF, 1997).
(S&E) fields conferred by institutions in Puerto
Rico has increased. In 1995, institutions in Puerto Of recent science and engineering bachelor’'s de-
Rico accounted for a significant proportion of His- gree recipients from institutions in Puerto Rico, 35
panics in the United States earning S&E degrees—percent attended graduate school. Of those who
16 percent of bachelor’'s, 11 percent of master’s,earned their bachelor’s degree from Puerto Rican
and 6 percent of doctoral degrees (see figure 3-4institutions and then earned a doctorate in science
and appendix tables 3-28, 3-29, and 3-30). and engineering from 1991 to 1995, 75 percent
earned their doctorates from universities on the con-
tinent and 25 percent from universities in Puerto
Universities in Puerto Rico accounted for 27 per- Rico. Two universities in Puerto Rico—University
cent of the engineering bachelor's degrees awardedf Puerto Rico at Rio Piedras and University of
to Hispanics in the United States in 1995. Among Puerto Rico at Mayaguez—provided doctorate edu-
natural science fields, Puerto Rican universities ac-cation to the majority of science and engineering
counted for 26 percent of biological science and 39doctorate recipients from universities in Puerto Rico.
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Degree Recipients in Science and Engineering From Universities in

Puerto Rico (continued)

Figure 3-4.
Degrees conferred by institutions in Puerto Rico as a percentage of all degrees awarded to Hispanics in the
United States

100
N

N

30
27
25 - 24

20

16

Percent

13 13

11

10

1 ‘ °

Natural Sciences Social Sciences Engineering Total S&E

‘ M Baccalaureates O Masters O boctorates

SOURCE: National Science Foundation/SRS. Science and Engineering Degrees, by Race/Ethnicity of Recipients: 1989—-1995,
tables 22-30.
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Transition to Graduate Education Americans have higher mean scores on the
gquantitative measure.

Mean scores on all measures are lowest for
black and Puerto Rican examinees.

Mean scores on each measure are higher for
men than women across all racial/ethnic

groups and measures.

Analysis of data from the Graduate Record Exami- ,
nation (GRE) General Test shows that there are differ-
ences in mean scores among men and women in
different racial/ethnic groups (Educational Testing Ser-
vice, 1996). These findings may reflect differences in
enrollment and outcome described elsewhere in this
chapter. ;

According to a report on GRE performance releasecélonCIUSIon
by the Educational Testing Service in 1996 The patterns described in this chapter provide evi-

dence that disparity yet exists among racial/ethnic,
* Men and women tend to have similar mean gender, and disability categories. Although most
scores on the verbal and analytical measures; bachelor’'s degrees in engineering, physical sciences,
however, men have higher mean scores on computer science, and agricultural sciences are earned
the quantitative measure. by white males, trends suggest movement toward a
* Mean scores for non-U.S. citizens are higher greater representation of minorities within these fields.
than those for U.S. citizens on the quantita- In some fields, women now earn half or more than
tive measure and lower on the verbal and half of all degrees awarded.
analytical measures. In addition to highlighting historical trends in en-
* Whites tend to have higher mean scores than rollment and outcomes at the undergraduate level,
all other racial/ethnic groups on the verbal several interesting findings emerged from the indi-
and analytical measures, whereas Asian ces of representation. The proportion of white males
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and females enrolled as undergraduates has declimetlege population, its index score will be greater than
since 1980, whereas racial/ethnic minorities have i00. The term “overrepresentation” is used to describe
proved their representation in all undergraduate fieldbjs situation. It should be kept in mind that a category
including science, mathematics, and engineering. Theay have a high index score, yet constitute a small
rate of improvement among black males has beproportion of the college population. For instance, if
slower than that of all other minority groups. DuringAsian females constitute 1.95 percent of the general
the decade of the 1980s, the total number of bachelgotspulation 18 through 24 years of age, and 2.71 per-
degrees awarded to all underrepresented minoritiesnt of the persons enrolled in 4-year institutions of
increased, including degrees in science and engindeigher education, their IR score would be 139. (See
ing. appendix tables 3-20.)

Data on enroliment and outcomes for students with
disabilities is insufficient for detailed analysis. One rdndices of Representation: Bachelor’'s
cent study (Seymour and Hunter, 1998) examines fddegrees Awarded (pages 50-56)
tors that may discourage students with disabilities from
completing undergraduate degrees in science and en-Indices of representation were computed to assess
gineering. the relative representation of racial/ethnic and gender

Also noteworthy was the role that Historically Blackgroups in the awarding of bachelor's degrees in 1994
Colleges and Universities and colleges and universitiggd 1995. For 1994, the proportions of the racial/eth-
in Puerto Rico play in educating black women and Higic and gender groups among full-time, first-time,
panic students who go on to earn graduate degrees inftrgé-year students in 1990 were divided into the pro-

sciences and engineering. portion of the racial/ethnic and gender groups
receiving bachelor’'s degrees, and then multiplied by

Technical Notes to Chapter 3 100. Similarly, for 1995, the proportions of the racial/
. _ ethnic and gender groups among full-time, first-time,
Indices of Representation: College first-year students in 1991 were divided into the pro-
Enrollment (pages 43-50) portion of the racial/ethnic and gender groups receiv-

Indices of representation were computed by divid?9 bachelor's degrees, and then multiplied by 100.
ing the proportion of the category enrolled in colleg&his index can be interpreted similarly as the IR in
by the proportion of the category in the general popgollege enrollment discussed earlier. It is noted that
lation 18 through 24 years of age and then multiplyirgfudents take different lengths of time to complete a
the results by 100For example, if white males werePachelor’s degree program, and some programs, nota-
35 percent of the general population 18 through 24y engineering, are longer than 4 years, but the IR
years of age in 1994, and 35 percent of the persoﬂ_‘g)uld indicate patterns of differences among the ra-
enrolled in 4-year institutions of higher education, thelal/ethnic and gender groups in earning bachelor’s
IR for white males would be 100. (See appendix tab#egrees. The data for the development of the IRs ex-
3-20.) If a category is represented in the college pog{]uded nonresident aliens and U.S. citizens and per-
lation in the same proportion as it is represented in tAEnent residents for whom their race/ethnicity was
general population, its index score will be 100. Thénknown.
term “parity” is used in this chapter to describe this
situation. If a category has a higher proportion in th&tudents With Disabilities (pages 45-46)
general population than it has in the college popula- _ _ ,
tion, its index score will be less than 100. The term Researchers selected the University of Minnesota
“underrepresentation” is used to describe this situatiofP’ the study because of its strong reputation in sci-

On the other hand, if a category has a lower préNce, mathematics, and engineering; a record of en-

portion in the general population than it has in th@lling a significant number of students with disabilities;
and its well-established Office of Disability Services.

Within the University of Minnesota, the Institute of

9 Population estimates from the U.S. Bureau of the Census were usedT&ChnOIOQy (IT) offers degrees in several engineering

the general population data. These data included nonresident aliens, gﬁsciplineS, as well as physiCS, astronomy, chemistry,
sons excluded from the college enrollment data. This difference will ha

the effect of reducing the Index of Representation for all of the categoriﬁeplogy’ math_emancs, and computer SClen_Ce'

T]p?hc%lsus deéta We;epobte;ir}ed fg)m thte fgg%wlir&%;:eporItSé_U.SF; Burellniversity of Minnesota IT students who had regis-

of the CensusCurrent Population Reports, - opulation Pro- ; ; ; : ;

jections of the United States, by Age, Sex, Race, and Hispanic Origitrﬁre(?I with the_ Dl_sabled Ser\_/lc_:es (D_S) Ofﬁce of _the L_ml'

6922 éo 2050.”f tlﬁ.S(.:Govegrnmentt Erinti/nst;, Offli?ce, V\{asrgggtgr&.g 50519921er5|ty were invited to participate in this confidential
.S. Bureau of the Censu€urrent Population Reports, - .S. ; ;

Population Estimates, by Age, Sex, Race, and Hispanic Origin: 1980$$Udy' They included 41 _Of the 93 full-time undergradu-

é991." U.fSt.hG%/ernmént PrtinFt,ing /OtfficekWas?in%gg, AEI)C éggS; u.sates registered at the IT in fall 1993, and a small (N=19)
ureau of the CensusCurrent Population Reports, , No. ro- ; ;

jections of the Population of the United States: 1975 to 2050,” U.§.amp|e of recent graduates (that Is, 1 t0 5 years since

Government Printing Office, Washington, DC, 1975. graduation) who were working in the Twin Cities area.
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The total number of participants was 65, of whom 60 in the first five years after high school. (Paper pre-
were IT undergraduates or graduates, and 5 of whomsented at the Annual Meeting of the American Edu-

were undergraduates with disabilities majoring in disci- cational Research Association, Washington, DC.)
plines other than science, mathematics, and engineering.

The students participated in interviews and 1Eocuﬁ\stin, H.S.,and L.J. Sax. 1996. Developing Scientific

groups, varying in length from 45 to 90 minutes. In- . . .
terviews were conducted in the style of a focused con- 1a/€nt in Undergraduate Women. In Cinda-Sue Davs,

versation. Angela B. Ginorio, Carol S. Hollenshead, Barbara B.
Like students in both public and private institu- Lazarus, and Paula MRayman (Eds.)The Equity
tions, students who register themselves as having a dis-Equation: Fostering the Advancement of Women in
ability at the University of Minnesota have access the Sciences, Mathematics and Engineeri®gn

through the Office of Disability Services to a system Francisco, CA: Jossey-Bass Publishers.
of services. Such services were developed first in com-

pliance with the Federally mandated 504 Regulationsoyer, Paul. 1997. Native American Colleges: Progress
(1977), which required postsecondary institutions 10 gnqg prospects. Princeton, NJ: The Carnegie Foun-
make all programs accessible to qualified students with dation for the Advancement of Teaching

disabilities and provide reasonable accommodations,
in accordance with the Americans with Disabilities Act

(1990). Educational Testing Service, Graduate Records Exami-
nation Board. 1996Sex, Race, Ethnicity, and Per-

American Indians in Higher Education formance on the GRE General Test: A Technical

(page 42) Report Princeton, NJ: Educational Testing Service.

The McAfee (1997) study was ethnographic in .
nature, it examined the experiences of 43 Americdf@ll, R-M., and B. Sandler. 198Zhe classroom cli-
Indians enrolled in nine undergraduate institutions in mate: A chilly one for womenProject on the Status
eight western states. Of those, 23 had left school. Of and Education of Women. Washington, DC: Asso-
that number, only 22 percent were perceived to have aciation of American Colleges.
strong identity with their traditional cultures. By com-
parison, 50 percent of the 16 who had completed b
calaureate degrees were thought to have strong ties
their American Indian heritage.

anson, S.L. 1997.ost Talent: Women in the Sciences
q:’hiladelphia, PA: Temple University Press.

Kimball, M.M. 1989. A new perspective of women’s
math achievementPsychological Bulletin105(2),
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